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DATA FOR DESIGN OF STEEL CONNECTIONS

HIGH STRENGTH BOLTS

Joints required to resist shear between their con-
nected parts are designated as either *‘friction type'’
or ‘*bearing type'’ connections.

Bolts in friction type connections do not depend
upon bearing against the sides of their holes or shear
through the cross sectional area of the bolt. The
clamping force of the bolt developes the shear be-
tween the contact surfaces of the connected parts.
Specifications require these surfaces to be unpainted
and well cleaned and allow the threaded portion of the
bolt to be in the hole. Friction type joints are designed
for a “‘shear’’ stress of 13,500 psi on an area based
on the nominal diameter of the bolt to provide a factor
of safety of 1.55 +. Bearing of the bolt on the plates

connected is not a consideration in design of friction .

type connections.
Bolts in bearing type connections are designed as-
“suming the connected parts slip and thus the shear is

developed by the cross sectional ares of the bolt and
bearing on the plates connected. The threaded portion
of the bolt is excluded from shear planes of the con-
nected parts in the hole. The connected parts may be
painted before assembly. Bearing type connections
are designed for a shear stress of 20,000 psi and a
bearing stress of 40,000 psi based on the nominal
diameter of the bolt.

Bearing type joints are excluded for use in shear
connections subjected to stress reversal, severe
stress fluctuation, impact or vibration or where slip-
page would be undesirable. All high strength bolt con-
nections shown on the plans will be considered as
friction type connections unless otherwise noted on
the plans. Rivets can not be substituted for friction
type high strength bolts unless special consideration
is given to bearing stress on connected parts.

HIGH STRENGTH BOLTS

Allow. Shear = 13,500 psi — Friction Type Di
f Bol
= 20,000 psi — Bearing Type o ol !
Allow. Bearing = 40,000 psi
G ' 3/4" 7/8" 1"
Friction Type Connection
Value in Single Shear 5.96 812 10. 60
Value in Double Shear 11.93 16,24 211
Bearing Type Connection
Value in Single Shear 8.83 12,02 15.70
Value in Double Shear 17.66 24.04 31.40
Bearing Type Connection Only
Bearing Value in 1/8 thick 3.75 4.38 5.00
3/16 5.63 6.56 7.50
1/4 7.50 B.75 10.00
5/16 9.38 10.94 12.50
3/a 11.25 13.13 15.00
7/16 13.13 15.31 17.50
1/2 15.00 17.50 20.00
9/16 16.88 19.60 22.50
5/8 18.75 21.88 25.00
3/4 26.25 30.00
7/8 35.00
RIVETS
Allow. Shear = 13,500 psi = Diameter of Rivet
Allow. Bearing = 40,000 psi 374" 78" "
Value In Single Shear 5.96 8.12 10. 60
Value in Double Shear 11.93 16.24 21.21
Bearing Value on 8 1/8 thick .75 4.38 5.00
3/16 5.63 6.56 7.50
1/4 7.50 B.75 10.00
5/16 9.38 10.94 12.50
/8 11.25 13.13 15.00
7/16 13.13 15.31 17.50
1/2 17.50 20.00
9/16 22'-5:::
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GEMERAL INFORMATION—RIVETS AND HS BOLTS
DIAMETER OF BOLT OR RIVET
34" 7/8" ™
Diameter of Hole (Design) 0.875 1.00 1.125
Minimum Pitch 2-1/2 3 3-1/2
Minimum Width of Angle 2-1/2 3 3-1/2
Minimum Edge Dist. Rolled Edge 1-1/8 1-1/4 1-1/2
Sheared Edge 1-1/4 1-1/2 1-3/4
Weight of Two Rivet Heads — lbs. 0.32 0.48 0.70
Weight of bolt nut and washer—lbs. (Excl. shank within grip) 0.58 0.86 1.22
USUAL GAGES FOR ANGLES, INCHES
9
|-h—-| Leg 8 T G 5 4 131720 3 21721 2 |1 3/4)11/2}13/8|1 1/4] 1
U1 B 4 1/2|4 31/2]3 21/2| 2 13/4)1 3/8(1 1/8| 1 7/8] 7/8| 3/4 | 5/B
*g 2 BL |3 21/2|12 1/4]2
2y B2 [3 |3 |2172]13/4
“When¢3", check AISC for minimum pitch to maintain 3 dia.
FILLET WELDS (A36 Steel) Allowable Load per in. of Weld — Kips
Weld 100,000 cycles 500,000 cyeles 2,000,000 cycles
) Full 0.2 Max. "Full 0.5 Max. Full
Size Zero to Max. | Reéversal to Max Zero to Max.| Reversal to Max Zero to Max. | Reversal
12.4 ksi 8.0 ksi 12.4 ksi 10.8 k=i 7.0 ksi 12.4 k=l 9.0 ksi 5.6 ksi
3/16 1.65 1.06 1.65 1.43 0,92 1.65 1.20 0.74
1:4 2.19 1.43 2.19 1.91 1.23 2.19 1.59 0.99
5716 2.74 1.77 2.74 2.39 1.54 2.74 199 1.24
3.8 3.29 2.12 3.29 2.86 1.85 3.29 2.39 1.48
1/2 4.38 2.83 4.38 3.82 2.47 4. 38 3.19 1.98
5/8 5.48 3.54 5.48 4.77 3.08 5.48 398 2.48
FILLET WELDS (A441 Steel) Allowable Load per in, of Weld — Kips
Weld 100,000 cycles 500,000 cycles 2,000,000 cycles
Size 0.1 Max. Full 0.4 Max. Full 0.6 Max, Full
to Max. Zero to Max.| Reveraal to Max. Zero to Max)] Reversal to Max. Zero to Max.| Reversal
14.7 k=i 13.9 ksi 9.3 ksi 14.7 ksi 11.6 ksi 7.5 ksi 14.7 k=i 0.0 ksi 5.6 ksi
3/16 1.95 1.84 1.23 1.95 1.54 0.99 1.95 1.19 0.74
1.4 2.60 2.46 1.64 2.60 2.05 1.33 2.60 1.59 0.90
5/16 3.25 o7 2.06 3.25 2.58 1.66 3.25 1.99 1.24
3.8 3.90 3.68 2.46 3.90 3.07 2.00 3.90 2.39 1.48
1,2 5.20 4.91 3.29 5.20 4.10 2.65 5.20 3. 18 1.98
5/8 6.50 6. 14 4.11 6.50 5.15 3.33 6.50 3.98 2.48
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STEEL CONNECTIONS, Length of Weld or

Number of Bolts (Friction Type)

The table below gives length of weld and/or number
of bolts required for connection of various bracing

March 1971

members. i —
[ 3
Assumption: L/r = 140 m‘“‘ ey !
Full stress reversal > &5 |
g8 .
; wa-ﬁ '_'__:} o o i -
'y @~ 1
e 3 i+ 4
2
1+
Design Lengih of Number Namber M1 2:
Weight Strength %" Hilled ol of M + +
Wember [ (hips) weld " balts W" balis I +
+
STAW &% BS 184 13 1 4 == =
Iy
ST4W 10 (L1} 219 1 4 4 \ e
STAW 17 2 73 o B 4 ¥
P rrrrr i
STSW 105 105 e 16" . . : ';':;l Clll]_lsh
n wi .
STSW 118 125 6 0 & 4 /e ge widt
STGW 118 115 .1 n- & 4
STEW 155 155 n3 ETe ® i NOTE: Minimum length of 1/4" fillet weld to secure
= s prs ; s crossframe members to gusset B's and other members
e 2 - shall be as follows:
STTW 1S 15 4 3" & i
STTWF 215 ns a7 - & b Member Length of Weld
STHW 345 s 827 s 14 1o ST 4 WF 8.5 13"
£3 5 T u 8/18 56 1.3 r | 2 z 5T 6 WF 13.5 on"
£1x3s 818 & Y - 3 2 Seal weld remaining contact surfaces at these con-
T . nections with 3/16" fillet weld. Gusset P configuration
£3% w3 a 5/16 L] 133 i . may be modified at the Contractor’s option.
£33 v 3% 5 5716 7.2 141 o 3 2
£45 w5006 7.7 154 - 3 ?
40 A 5006 82 160 e 1 2
L6541 506 103 na 16" 1 3
£%53 5 a 806 103 W 15" 4 3
Lbubu 18 (LR 5.2 I 5 4

Example: Determine Design Strength
Member ST 4 WF 8.5

Welded Connection

Bolted Connection

Tension
A= 2.5-(382)0.23) - 2.08
Strength = 2.080" x 8.83k/p" = 18.4k

Compression
Strength = 2.50" x 8.83k/p" = 22k

8.83k/D" = Allowable fatigue stress for A36 base metal
adjacent to fillet weld.

Tension

3/4" bolt: A = 2.080" — 2 x 7/8 x 0.308= 1.54n"

Strength = 1

7/8" bolt: A=2.08p" —2x1 x0.308= 1.460"
.460" x 13.2k/0" = 19.3k

Strength = 1
Compression

Strength = 2.50" x 10.1k/p" = 19.3k
13.2k/g" = Allowable fatigue stress for A36 base

metal.

Use design strength of 18.4k for both welded and
bolted joints.

.540" x 13.2k/p"= 20.4k
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